ABSTRACT. Aquaponics can be dened as the integration of hydroponic plant production in a recirculating aquaculture system and has been proposed as a sustainable method to control the accumulation of waste produced by sh farming. The objective of the present study was to determine the biomass production and its feed potential of Myriophyllum aquaticum, Limnobium laevigatum, Lemna minor and Salvinia molesta grown in aquaponics. To evaluate the chemical compositions of these species, dry matter, organic matter, crude protein, neutral detergent ber, acid detergent ber, lignin, ash, ether extract, gross energy, calcium, and phosphorus of the aquatic plants were determined. Based on the results of this study, aquatic plants are considered to fulll most of the nutritional requirements of productive animal species. Therefore, it is feasible to use them as the main ingredient in whole animal rations, with an emphasis on Myriophyllum aquaticum and Lemna minor as alternative food sources for dierent animal species, opening the way to aquaponic fodder production. Aquatic plants are interesting alternative, unconventional feed sources, especially because their high growth rates and nutritional qualities make it feasible to use them for animal consumption. However, Salvinia molesta has no value as fodder, especially because of its lignin concentration, which could aect the fodder digestibility.
INTRODUCTION
Aquatic plants are interesting alternatives to conventional food sources, especially because of their accelerated growth and nutritional quality (Leterme et al. 2009 ). Several studies have been conducted to determine the value of dierent nonconventional forage resources from the nutritional point of view, both for sh and for terrestrial animals (Patra et al. 2002) . Considering distribution, hydrophytes are found almost everywhere (Lowe et al. 2000) . Belonging to a group classied as weeds, several species have potential forage uses, especially parrotfeather (Myriophyllum aquaticum), which is widely used as ornaments in aquariums and presents considerably rapid growth (Crow 2007) .
Another aquatic plant is Amazon frogbit (Limnobium laevigatum), which is typied by accelerated growth and invasiveness and is considered a pest in many countries (San Martín and Boetscher 2003) .
Additionally, duckweed (Lemna minor ) is a small aquatic plant that must be submerged to ower and is an almost cosmopolitan species; duckweed grows quickly and eciently, as it is able to take advantage of residual waste for its growth (Reyes et al. 2011) . Finally, aquatic fern (Salvinia molesta), which has been listed as an invasive plant due to its adaptability and fast reproduction, is able to grow at high speed blocking necessary sunlight from other aquatic plants, especially the algae necessary to oxygenate water (Lowe et al. 2000) . Aquaculture waste can be used as a source of nutrients for plant growth in hydroponic systems, so it is possible to incorporate hydroponics into aquaculture. In this sense, aquaponics, dened as the integration of hydroponic plant production in a recirculating aquaculture system, has been proposed as a sustainable alternative to control the accumulation of waste produced by sh farming (Rakocy 2010) . In general, aquaponics is a production system in which wastes synthesized by aquatic organisms (usually sh) are converted via bacterial action into nitrates, which serve as a source of nitrogen for plants. The principle of aquaponics is based on the fact that the nutrients required for the growth and development of plant cells are very similar to the wastes that sh produce and release into the water. The sh release nitrogen directly into the water via gill excretions in the form of ammonia (NH 3 ) (Forster and Goldstein 1969) , which ionizes to form ammonium (NH 4 + ); subsequently, by the bacterial action of the genera Nitrosomonas and Nitrobacter, the ammonium transforms into nitrite (NO 2 − ) and nitrate (NO 3 − ) (Watson 1971) . Plants are part of the biological lters of aquaponic systems and take the nutrients they need, such as nitrates, from the water, thus cleaning the water that returns to the sh tank (Espinosa et al. 2016) and allowing the sh to live in a suitable environment for its growth and development, while reducing the quantity of water that needs to be replaced. Thus, the objective of the present study was to determine the biomass production of the aquaponic species Myriophyllum aquaticum, Limnobium laevigatum, Lemna minor and Salvinia molesta and their potential for feeding animals.
MATERIALS AND METHODS

Study area
The present study was carried out in 
RESULTS
Biomass production
The biomass production of the aquatic plants grown in the aquaponics system are shown in 
Chemical composition
The chemical compositions of the aquatic plants grown in the aquaponic system are shown in Lignin is a component of the cell wall, so higher concentrations of lignin in the forage decrease its digestibility and the availability of energy for animals, particularly those that obtain energy from the fermentation of ber (Hussain and Durrani 2009 reported for Lemna minor (Ly et al., 2002) , and NDF values of 51.8 to 62.9% have been reported for Salvinia molesta (Leterme et al., 2009 ), but the NDF percentages in the current study were lower. For ADF, the values obtained in the present study were slightly higher than the previously reported value of 15.6% for Lemna gibba (Landesman et al., 2010) and lower than the previously reported values of 35.8 to 41.4% for Salvinia molesta (Leterme et al., 2009) . For ash, values of 23% in DM for L. laevigatum (Aponte et al. 2013) and 20.1% in DM for Salvinia molesta (Leterme et al., 2009 ) have been reported; our results were slightly lower than those reported by other authors.
According to Leterme et al. (2009) 
